Background: Peritoneal dialysis (PD) access is important for patients undergoing PD. However, one of the potential complications of peritoneal dialysis access is damage to the dialysis tubing. Although most dialysis tubing damage is due to human error, there have been reports of damages attributed to pets owned by the patients. Much of the damage caused by pets has been attributable to cat biting or scratching, whereas the present case is an extremely rare case of dialysis tubing damage caused by a pet cockatoo. Case presentation: A 65-year-old male with end-stage renal disease due to diabetic nephropathy who had been undergoing continuous ambulatory peritoneal dialysis (CAPD) for 6 years was admitted to our hospital with the chief complaint of dialysis tubing damage. While the patient was playing with his pet cockatoo on his belly after taking it out of its cage, the bird bit into his dialysis tubing of his transfer set without him realizing it, thus damaging the tube. The patient noticed that his dialysis tubing was leaking and realized that it had been damaged. He folded the end of the damaged tube, secured it with a rubber band to prevent further leakage, and made an emergency visit to our hospital. Upon inspection, we found that the dialysis tubing was completely disconnected, 28 cm from the metal connector of the connection tube. After consultation, the damaged tube was replaced. As a preventive measure for peritonitis, antibiotics were administered orally for 1 week (oral levofloxacin, 250 mg every 48 h). The patient was instructed to be careful when handling his cockatoo, and his CAPD treatment has been continued without incident to date. Conclusion: This is a rare case report of PD tubing damage caused by a cockatoo kept at home. It may be necessary to pay sufficient attention to PD equipment damage by birds in PD patients keeping large birds, such as cockatoos.
Background
Peritoneal dialysis (PD) access is important for patients undergoing PD, just as vascular access is important for hemodialysis patients. However, one of the potential complications of peritoneal dialysis access is damage to the PD equipment including dialysis tubing. Although most dialysis tubing damage is due to human error, there have been reports of damages attributed to pets owned by the patients [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . Damage to the dialysis tubing is usually discovered by dialysate leakage, but dialysis tubing damage has also been revealed after examining the cause of peritonitis. As such, while many of the damages brought about by pets have been attributable to cat biting [1-10, 13, 14, 16-18] , our present case was an extremely rare case of dialysis tubing damage caused by a pet cockatoo.
Case presentation
A 65-year-old male with end-stage renal disease due to diabetic nephropathy who had been undergoing continuous ambulatory peritoneal dialysis (CAPD) for 6 years was admitted to our hospital with the chief complaint of dialysis tubing damage. One Sunday night, while exchanging the dialysate, the patient took his pet cockatoo out of the cage and let it play on his belly, but the bird bit and cut the dialysis tubing without this being noticed by the patient. He became aware of an abnormality when he noticed leakage of dialysate and then found that the tube was cut. He folded the end of the damaged tube, secured it with a rubber band to prevent further leakage, and visited the emergency room of our hospital about 30 min after the damage occurred.
Upon inspection, we found that the tube was completely disconnected, 28 cm from the metal connector of the connection tube ( Figs. 1 and 2 ). At that time, his blood pressure was 130/80 mmHg, heart rate 72/min with regular rhythm, and temperature 36.8°C. He was lucid, and his abdomen was soft and flat and had no tenderness. Laboratory findings revealed a white blood cell count of 4700/μL, hemoglobin of 8.9 g/dl, a platelet count of 168 × 10 3 /μl, and a C-reactive protein level of 0.21 mg/dL.
After consultation, the damaged tube was replaced. Since the patient was treated at the nighttime emergency room, a blood cell count in the dialysate and a culture of the dialysate and damaged catheter were not performed. As a preventive measure for peritonitis, antibiotics were administered orally for 1 week (oral levofloxacin, 250 mg every 48 h). The patient was advised to revisit the hospital if he had fever or abdominal pain before his regular visit 1 month later, but he did not suffer from peritonitis during that time. The patient was instructed to be careful when handling his cockatoo, and his CAPD treatment has been continued without incident to date.
Discussion
Damage to PD equipment can often occur due to human error. However, PD equipment damage caused by pets in PD patients has recently been occasionally reported, with an increase in the number of families keeping pets [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . As described above, the causative pet was a cat in almost all cases, other than two cases caused by a hamster [11, 12] , and one case caused by a cockatoo [15] (Table 1) . To our knowledge, this is the second case report of PD tubing damage by a bird. The PD equipment damaged by pets was dialysis tubing in most reported cases. One case each of PD catheter damage and PD solution bag damage has also been reported ( Table 1 ). The type of PD in patients whose equipment was damaged was continuous cycler peritoneal dialysis in many cases ( Table 1 ), suggesting that animals frequently bit or scratched the equipment which remained unnoticed by the patient, i.e., during sleep. Damage to PD tubing by pets does not completely tear the tube (Table 1) , but results in a pinhole-shaped damage that may go unnoticed until leakage of PD solution is confirmed, and discovery may be delayed when the leakage is minor. In our case, the cockatoo completely cut the dialysis tubing with its beak in front of the patient during CAPD operation. Thus, the patient noticed the damage immediately and visited our hospital. Early treatment including antibiotic administration may have prevented peritonitis.
Very little epidemiological data are available on pet-related peritonitis in peritoneal dialysis. Incidences [19] . In general, PD equipment damage can be a cause of PD peritonitis, but bacteria not observed in normal peritonitis are often detected in PD peritonitis caused by pets (Table 1) , due to differences in bacterial flora between pets and humans [19] [20] [21] . In cats and dogs, Pasteurella species, which are indigenous bacteria in the oral cavity, are problematic as causative bacteria of peritonitis [19, 21] . As shown in Table 1 , the culture results were Pasteurella species in most previous reports with a cat. Chlamydia psittaci infection is a well-known Cockatoo-associated infection [22] , and generally, birds may cause fungal infection because many fungi are found on the feathers and skin of healthy birds [20] . Among these, Cryptococcus neoformans is well-known and causes pulmonary and skin cryptococcosis [20, 23] . Fungal infection of PD patients caused by birds has rarely been reported, but an outbreak of Candida parasilosis-induced fungal peritonitis that was considered to have been caused by pigeon guano has been described [24] . Mucormycosis peritonitis that was likely to have been caused by a cockatoo has also been reported in a case involving biting of PD tubing by a cockatoo [15] , similarly to our case. Our patient received preventive drug administration of levofloxacin because the presence or absence of infection was unclear at the time of arrival and this drug is effective for both Chlamydia psittaci and contaminating bacteria.
In conclusion, this is the first case report of PD tubing damage without peritonitis caused by a cockatoo kept at home. However, only cases in which peritonitis develops tend to be reported. Thus, there actually may be more cases of PD equipment damage by pets. Therefore, it may be necessary to pay attention to PD equipment damage by birds in PD patients keeping large birds, such as cockatoos, that have powerful beaks and are playful because of their high intelligence. 
